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DECLARATION 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

Kevin Wesling declares that: 

1. I am one of the coinventors of claims 1-40 of the above-identified patent 
application. 

2. Prior to Jme 30, 2003, 1 filled out an invention disclosure form (Exhibit) 
describing a suspension system having a lockout mechanism and an adjustable blow-off 
mechanisms as described and claimed in the invention and delivered it to Milan Milosevic, 
the m-house patent attorney for SRAM Corporation, the assignee of the present invention. I 
also attached drawings of one embodiment of the present invention to the invention 
disclosure form. 



I hereby certily that this correspondence is being 
transmitted Id tlie Patent and Trademaik Office via 
EFS-Web.on 

August 3, 2006 

Date 

Lisa Serdynskl 



Typed Name 




Serial No. 10/707,079 



3. Prior to June 30, 2003, 1 designed a Pro/E computer model of the claimed 
invention and then a prototype was constructed in-house based upon the drawings, as 
evidenced by page 2 of the invention disclosure form. Exhibit. 

4. As seen and/or described in Exhibit, the suspension system includes a lockout 
mechanism including a valve mechanism and a valve actuating assembly, a valve mechanism 
housing and a resilient member disposed between tlie valve mechanism and the valve 
mechanism housmg. The valve mechanism is slidably mounted along the valve mechanism 
housing and separates a first fluid chamber fiom a second fluid chamber to control the fluid 
flow therebetween. The valve actuating assembly operably switching the valve mechanism 
between an open position and a closed position. The resilient member is configured to be 
deformable by the valve mechanism as the valve mechanism is slidably displaced by an 
increasing pressure in the fust fluid chamber. The increasing pressure biases the valve 
mechanism toward the closed position. The sliding valve mechanism is configured to collide 
against the valve actuating assembly v^^en a blow-off pressure is reached in the first fluid 
chamber switching the valve mechanism from the closed position to the open position. 

5. Each of the dates deleted firom Exhibit is prior to June 30, 2003. 

6. I further declare that all statements made herein of my own knowledge are true 
and that all statements made upon information an belief are believed to be true, and further 
that these statements were made with the knowledge that willful felse statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code, and that such willful false statements may jeopardize the validity of 
the apphcation of any patent issued thereon. 
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INVENTION BTSCLOSURE 

L TITLE OF INVENTEON 
Hydraulic shock lockout, 
n. INVENTOR(S) 

FuU Name Kevin Wesling FuU Name John Cheever 

Citizenship USA . Citizenship US A 



Address . 



Full Name Christopher Shipman Full Name Brian Jordan 

Citizenship USA Citizenship USA 

Address __. 



Address 



m. BRIEF DESCRIPTION OF THE INVENTION 
, (Attach additional pages and drawings, as necessaiy) 

The invention is a shock absorber that can be made to be substantially rigid at the user's 
discretion. It is a low cost design that has fewer parts than the prior art. It also provides a means to relieve 
pressure in the system by "blowing off' and becoming active at a predetennmed tin-eshold force. The 
Sign is inheren^w cost but also allows the blow off threshold to be easily a^usted Jhe "der. ft 
also provides for a small amount of compliance in lie fork when the shock is looted out By this the fork 
Sto actuate, but at a signiWly higher mte than whenthe forkis not locked out. tins way tiie 
fork is "substantially rigid" so as be efHcient during pedaling and also aUows some shock absorption for 
the rider. 



Page I ' of 



SRAM CORPORATION - CONFIDENTIAL - ATTORNEY/CLIENT PRIVILEGED 

IV. CONCEPTION OF INVENTION 

a. When did the invention first occur to you (give date)? 

. Initial concept on train ride. Chicago to Lombard. Further development work 
with Brian Jordan and Christopher Shipman in war room on 

b. When and to whom, other than co-inventors, did you first communicate the invention 
(give date)? 

Phone conversation with MarkNorris. 

c. When and where was the first sketch, drawing, or photograph, if any, made of the 
invention? Identify and attach copy. 

Between and ,KW sketch pad. Transferred to lab notebook 

d. When was the invention first described in writing? Give date and identify notebook, 
report or other source, attach copy. 

Same as c. above. 

e. Identify pertinent descriptions, reports, summaries, drawings, photographs, etc., 
subsequent to d. above. 

The design went straight from Sketch to PROE model to prototype. Three stages were 
made. 

Lockout w/o blowoff. 

Designed and prototyped by KW - Shown to RS 

Lockout with blowoff. 

resigned and prototyped by KW .Shown to RS 

Lockout with adjustable blowoff. 

Designed and prototyped by KW .Shown to RS 

V. CONSTRUCTION OF DEVICE /TESTING 

a. Date construction started ' . — ■ — ' 

Date completed ■. . _ — — — 

Made by : —. — 



b. Date of first test / experiment . 

Made by ^_ 
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Results 

Witnesses 



c. 



Date of first successful test / experimcsit . 

Made by . . 

Results 



Witnesses 



VI. SALE /USE /PUBLICATION 

a. Place and date of first sale or offer for sale, if any (give details) 
Not applicable. 

b. Place and date of first public use, if any (give details) 
Not applicable. 

c Tlacemd date ofpublication or connnimication outside llie company, 

If so, are nondisclosure agreements iB place goveming all said publications and 
communications (give details)? 

None. 



Vn. STATE OF THE ART 

a. Closestprior artknown to inventor (Patents, Publications, Products, efc.) Attach copies. 

SRAM/Rockshox 'TURE" lockout system. 
Manitou "NoBob" lockout system. Pat US 6,120,049. 

b. Closest SRAM prior art kaown to inventor(s) 
SRAN4/Rockshox "PURE" lockout system. 

c. Disadvantages oftbe prior art 

High cost due to higher quantity of parte £md more expensive P^^J.^'l^f . 

No means to easily adjmt the blowofftbresbold without disassemblmg the f^^^^ ■ 

OpeSn in "locked out" state is too rigid, providing an harsh and uncomfortable nde. 
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d. Objecls and advantages of the invention 

1 Low cost soMon to shock lockout. Fewer and simpler parts. 

2* Low cost solution to hydraulic "blow-ofiP'. Fewer and simpler parts 

I' Pr^i^s a sLle me^ to adjust ttoshold of blowoff force. Tunable per nder specs. 

absorb small variations in the terrain. 

Vra. DESCRffTION OF THE INVENTION 

Attach a detailed description of flie invention, including: 

i) drawings, charts, photographs, etc., 

ii) description of alternative embodiments (including best mode), 
in) description ofa cycle of operation, 

iv) widest reasonable ranges of operation, proportions of materials and conditions 
used and disadvantages of working outside said ranges, and 

v) contributions of each named inventor. 



TX, INVENTOR SIGNATURES 
Signature: 



Name: 

^r-- U/^^ip 




Disclosed to and understood by the undersigned witnesses: 
Signature: Name: 



Date: 
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BACKGROUM) 

The function of a shock absorber on a moving vehicle (bike, motorcycle, car etc ) is to absorb lie 
Se»s on the riding surface suchthat the rider of the vehi^^^ 

wTs no shock absorber. The suspension should be designed to acconunodate large 
yZZi Lrid^iJ stU as well as large variances in the si^ and riding style of the nder. It is 
aSeous to produce a shock absorber that is able to fonct^on on very rou^ terram 
a^wSTsnioolii terrain ^ is able to acconunodate heavy riders as well as lighter nders. 

The bicycle in particular has anodier reason to contml the action of the shoclc Motorized 
^^Sve forces fiom the ground working upward on Ibe frame of the ve^^^^^ 

^Src^s as well as the forces from the pedaling ofthebicycleactmgdo^^ 

toe ome vehicle. The rider can therefore actoate the suspension by pedalmg the bicycle. The 

rtStis thatL bike bobs up and down as the rider pedals. This up and down motion is wastmg 

e^iythTiss^^^^^ 

r^aLb>^roLtofhaWafidly active suspen^oncapaM^ 

road: On smooth terrain, the bobbing motion is an unacceptable waste of energy. 

The solution to this problem is to have a shock that can be turned on ^^off ^ the^fork i^^ on, it 
is "active" and actuating in response to bumps in the road. If it is off, it is locked oirt It is 
Lctioning as a rigid fork and not actuating at all in response to bumps in the road, the sock is 
Sd ^ it is advantageous to have another condition whereby when the forces on the shock 
r!"; tte"^^^ the lock out mechanism "blows off'. This is a safely feature that 
hmits the forces on the shock and the rider m locked out mode. 

A typical example of usage is as follows. Abikerider is riding his fork on arou^ off-road path. 
ThSS wants the shock to be fully active at this point. The trail ends and the nder is now on a 
paved road. The rider now wants the shock to be locked out so no energy is wast^ m bobbing^ 
shock is now a rigid member so any forces acting on the shock are miparted dnectly to the 
S^r ^ t Xr a^^L^^^^ anote off road t^l.lhe rider forgets to "un-lock'' the fork and 
ridS' off alLge drop off The rider wants the lockout to release and blow-off. allowmg the fork 
to actuate for his safety and the long-term Dperation of the suspension. 

It is also advantageous to be able to adjust the force at which the fork blows off and becomes 
aclLe It the rider is very large, then the pedahng forces will be higher than if the nder were 
Jk ouf blow off ^^^^ 

f^ wX^dahng, the same settmg may be set too high for a Ughter nder to reach the blow off 
force under normal riding conditions. 

The following paragraphs describe use a front suspension fork to describe the prior art and the 
LenSe inveSionis not limited to front suspension forics. Themvention canbe easily 
applied to rear shocks as well. 
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PRIOR ART 



Atypical suspension fork is shown in Figure I. It consists of an upper asscn^bly, ^ncludmg the 
IX tabeTrown and stanchion tuhes and a lower assembly consisting mainly of the lower 
Sirortathou^g The fork is attached 

^ZrJZTi2^. As forces are applied to the wheel, the lower tubes sHde relatxve to the 
Cer tubes and the height of the fork decreases. The forks usually liave a spnng element o 
S Ms motion and to urge the lower and upper hxbes apart. -This spnng can be a metal coil 
spring or air spring and is usuaUy located in one or more of the stanchion tubes. 

Suspension forks often are hydiaulically dampened. This damping is the result of using a piston 
to force oitougli a n^strictive ori£ce to slow down Hie speed of tlie fork and dissipate ener^ in 
LXce^^^e are many different ways to dampen a suspension fork but it suffices to say tbat 
Se the orifice, the more tbe oil is restricted to flow and the less the fork wiU actuate for a 

SveTcoS'ressionHtTliu^^ 

ff the fork and make it "locked-out", This is a common way to lock out a ^pensio^ 

Exlp les of this in the prior art include the Rockshox "Pure" system and the Mamtou 'No Bob 

system shown in Figures 2 and 3 . 

Th= two examples look different but behave very mud. the same wifl. respect to '"tout BoU. 
ui oU pressure aud flow to effert a lockout aud blow off The oU pressure rs generated by (he 

of a compression piston that is attached to the lower assembly. As the low tubes are 
S^^iward, oil is pushed upward into the stanchion tube toward and tough the lockout 
SZbV The lockout assemblies are attached to the top cap. On each of the top caps, ^ a knob 
2 Slows tiie user to "lock-ouf • the fodc or unlock it to make it "aclivc". In the lod™t 
assembhes are three valves. These are, 

1. the on/off lockout valve, 

2- the blow off valve, and 

3. the oU return valve. 

What these valves do depends on whether the fork is locked out or not. If the fek is not locked 
out then tlie on/off lockout valve is open. As the compression piston nses, oil fireely flows 
tough the on/off lockout valve, past the lockout piston and back ag^ as the compression 
pistonlowers. The other two valves are not necessary for operation when the fork is active. 

When the on/off lockout valve is closed, the fork is locked out. No oil is allowed to flow tou^ 
tovare Assumiiigihe oil inthe shock is incompressiH 

Tereis no air between the compression piston and lockout piston, the fork is not able to 
tmpLTITlS^oint, the suspension fork acts like arigid fork. If tbe fork sees a high enough 
"blow^fvalve^w^^^ 

a heavily preloaded spring. The oil pressure produced by the compression piston^^ 
LmSessfon chamber can get Hgb enough to crackopen the blow off valve. In this way, oil 
™T^^Sed to tn! blow off pressure and this protects the mtemals of the fork as well as 
Tfres on the rider. Once tbe blow off valve has "blown off' the oil must retn^ to the otHer 
side of the lockout piston. A lightly sprung return valve is needed to let oil retum to the 
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compression chamber. The blow off a^d return valves are both one way valves tiiat permit flow 
in one direction but no flow in the opposite direction. 

The negatives of this type of lockout are as follows. 

1. High cost. The toe valves require three pairs of valve quality surfaces. The valves need to 

he sprung or actuated requiring more parts. ' srs:,„^„„ 

2 Non -adjustable. The blow off force is detemmed by the pre-load on the blow off sprang. 
TMs is nit easily adjustable without taking the fork apart Different weight nders would 
lipnefit from different blow off pressures. . 
E^es ive^^ri^^^ When the foi is looked out, it is veryrigid offering no compliance oyer 
^y i^SL^^^ Arigid fork will bounce off small rocks making clmibmg difficdt It 
^beS have a small amount of travel with a very high spring rate to mnmmze bobbmg 
but still provide some movement over small bumps. 

The object of the invention as described bejow, is to provide a lockout system that overcomes 
these problems. 

DESCRIPTION OF THE INVENTION 

The parts to describe the mvention are shown in tiie assembly drawing of Figure 4. These 
include: 

Knob Top cap 

Set Screw Cam 

Poker Return Spring Poker 

Spring Tube Stanchion Tube 

Valve Valve Body 

Valve Spring Compression Piston 

Lower Tube 

The connectivity of these parts is now described. The stanchion tube sUdes inside the lower tobe. 
mTrS £uy compressed, the stanchion tube bottoms out in the lower tube. When the 
SlTs MlvSiSd ^TstandSm tube is restricted from pulling out of the lower tube by the 
c^^LS^^xScompressionpistoni^ 
they cannot move relative to each other. 

The stanchion tube has a quantity of oil within it. The oil level should be determined to be the 

^olToronfiomlhelow 

-here the compression piston is acting a damper, tiie od w^ flow tou^ 
&e compression piston and fill up the lower volumes of the stanchion tube. In other cases, the 
X^B p'tL will seal agaLt the sta^^^^^ 

S2caseflheupwardmotionof1hecompressionpiston,dui:mg1he compression 
rL^Se levd of the oil in the stanchion tube. The stanchion, lower tube, compression piston 
relationship is common to many suspension forks. 
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Thf mvention consists of the assembly of parts shown in (he upper sectioji of the stanchion tube 
fa Fi^r™5lws the conn^viS, of the parts of the invention. The top cap screws mto 
L Son Once inserted it is rigidly fixed to the stanchion tube and seals prevent oil 
fo™^ iiom inside the stanchion tube. The cam rides in a counter bore on the underside 
of Se^ cT^ It is allowed to rotate along its a^ relative to fl>* top cap. B cannot move axiafly 
beta Zstained by tlie knob screw and the inner suifaee of the top cap. The cam is rotal^onally 
Sto Cknob by h^^gonal features in the knob and flie cam. The user turns the knob to 
change the folk from one state to another. 

As Ihe user rotates fee cam through the Imob, the poker is driven up and down as the cam 
Ton^ctrthe Pm on Ihe poker. The poker is free to move up and down, but is held rotationally 
W^e'd^i^S topcap.^^ 

tTetiB mTo a vertical stop at each end of the cam surfece. The pokcr-relum sprmg biases the 
poker upward into the cam surfece. 

Within the cam is an additional set screw. This set screw can do nothing when it is in i^/ais^d 

pern or it can limit the return ome poker when it i^ 

SaSe poker is rising in response thepoker return spring, it waM^^^ 

poSts the set screwlhe set screw will limit the return of the poker regardless of how much 

more the cam is rotated. 

The spring tube is pressed onto fee underside of the top cap. A counter bore in fee spring tube 
Mts ^ engagement between the top cap and fee spring tube. There is room between fee top 
™d fee Sag tube to place an o-ring seal to seal fee top cap and fee stanchion tube. Inside. 
feLming tubeis a fein section wife ahole slightly larger fean fee poke.. This section acts as a 
^^de for fee poker to keep its motion straight up and down and to support fee lower surface of 
fee poker return spring. 

The valve body is pressed into fee underside of fee spring tube. Tlie valve body has an o-ring seal 
around its circumference. At its center it supports the valve and fee valve sprmg. Tlie valve is 
sprung closed by the valve spring or sprung such feat fee inside face of fee valve rests on fee 
iSace of fee valve body. In its closed state, pressurized oil from fee compression piston is 
restricted from flowing through fee valve. In its open state, fee holes mfee valve body permit 
free flow of oil through fee valve body when fee fork is compressed. 

It is fee interaction of fee poker wife fee valve stem that forces fee valve down and causes fee _ ^ 
valve to open and close. The operation of this valve depends on fee conditions of the nde and the 
set up of fee rider. These are described next. ■ 

DESCRIPTION OF OPERATION 

m one state valve is opea as shown in figure 6. The rider has turned the knob to tarn the cam, 
wlS L driven the poker downward on to fee valve stem, openmg fee valve^When the v^ve is 
open the oil driven upward by fee compression piston is free to nse and flow tough fee valve. 
Slso free to return as fee fork extends. Hie rider feels only fee sprmg rate from fee primary 
spring member in fee ofeer leg. 
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K™. 7 shows fl,e assembly in "locked oufmode. Hie cam has been turned, allovring the poker 
reta I^gTo push to poLup and away &om the valve stem. The valve q,nng pushes the 
^mwd aiinst the valve body and no oil is pettnitted to flow teough the va^ve body^If the 
^::l^£wStoco»pressionpiston cannotn>ove and flte shookis esseutxaUy looked out 

TOs invention now provides for two options in -nodad out" mode. Ite fct is to a;=s>^^ that the 

a ririd member, m this case, the oil pressure against flie valve and valve body has 
SeS r^t tf*rZn the motion of the fork. Tbe rider would thus feel a ^^^^ 

for^^iTol^mpliance at all. This case is Are lowest cost solution, provtdmg a 

A s^peiion on and off with no means to "blow off ^ '^'^ 

valve can be added to provide a spring loaded blow muoh like m the pnor art. 

The second ease is to make to spring tube out of a material and in to form of a stiff spring. 
Sus X to vMve is closed, f^e oil pressure against the valve and valve body vwll 
to spSrflft e L valve and valve body will rise upward as the spring lube ooBapses. The nder 
Sn^ sefmofcninfhefoA, bm at a combined rate of to primary compresjon sprmg and 
^i^^Z conabirted 'spring rate will be stiff enough to minimize bobbmg. whtle 
con^iliant enou^ to absorb some small bunqjs m the road. 

The valve and vaivebody will rise upward mjder higher and higber forces until to valve st«n 
^rXntact with to poker. The valve is now restricted ftom movmg upw^ by to poker. The 
ST^^rmiSnow rise enough to push to valve body upwarf and away fiom to vdve. 
m^^ftody and to va^e are separated, to valve is cmcked open »^ - " 
flowto^Eh to valve body. Tliis cracking open of to valve at hr^ pre^ is caUed blow 
!r™s toTt^ tomaxirnumfoffie ontospringtube and other parts of to assembly Dnimg 
tore^ Zke to^ressionpiston changes direction and any oil whichhas passed th«,u^ 
S^tody LngbZ offeallyretnxns toou^ to valve bodyby creatmg a vacuum 
drawing to valve down against to Ught valve spnng 

It is imoortaat to note that the pressure at which to valve blows off is detennined by the 
S™^^°f valve stem and to poker, and to spring rate of to spnng tub o. For 
™to¥Stima.y spririg rate was 50 pounds/in and to spring tube was 100 Po^ds/m ^d 
r^^on ofto^keraitovalve stem wasO.5 inches tontosprmg rate ofto&ricm 

locked out mode would be: 

5,0 pounds/in + 100 pounds/in = 150 pounds/in. 

And the forceatwhichthe locked out forkwouldblow offwoiJd be: 
(0.5 in.)(50 potmds/in +100 pounds/in) = 75 pounds. 

Once a^in when tiie fork is set to "locked out" mode, it is the separation of the poker ^d the 
^ve Xm 'thTtiierefore determine the force at which tiie lockout will b ow off. tte poker xs_ 

wlri e^d how far Z poker wiU be separated from &e valve stem. Figure 9 shows a case 
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where the poker is allowed to move upward the m^iimm distance as allowed by thecam^The 

^^be a^lUpo^^^^^^ ca^. desi^-^ stop thepok^ at vanous distances from the 
valve. This results in different "blow off" forces for each position. 

It is shown in figure 1 0, that tiie poker can be restricted from upward movement by an additional 
el St-s^ew, boated in L cam body can restrict the upward movement of tlie poke^^ 

tbtrwav te us^ cai^ twist the knob to turn the lock out on or off. and separately adjust the blow 
!S:fZ' ^&"XeTt knob . When the lock out if off, ^ 

^LTeTa^ is led, flie poker pin comes off ti.e cam surface and rides on the set screw. 



CONTIBUnONS OF EACH INVENTOR 

Kevin WesliBg - Basic concept of the one valve replacing three. Adjustable blow offlbrough 
pokeiyvalve stem separation. High rate lockout instead of ngid lockout. 

Christopher Shipman- Blow off conception and development 

Jbhn Cheever- Best concept for adjustable blow off with set screw in cam body 

Brjpi Jordan - Development of the spring tube. 



H 



o 

o 
c 




C 



r- 

9: 
o 



o 
CO 



35- 




—I 
O 




o 




3^ 




[Iff er^ ^ 




(4 



7i 



